| PAGE: 14 FRINT DATE: 10,12, 96384206

FAILUFIE MQODES EF FECTS ANALYSIS (FMEA) = NON-CIL HARCWARE
: NUMBER: M3-655-B071-X

cUBSYSTEM NAME! E« DOCKING SYSTEM

' AEVISION: © DEC, 1996
PART NAME PAFRT MLMBER

_ VENDOR MAME VENDOR KUMBER

LRU : ENERGIA POWER PANEL MCE21-0087-0005

- RSC-E SLIYU.453312.001

SRU PUSH BUTTON SWITCH PRZ-4 (AGOA60212.TU)

PART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
FUSH-BUTTON SWITCHES {TWC DOUBLE POLE SWITCHES UNDER A SINGLE COVER

CAP) TWD POLE, MOMENTARY - APDS *OPEN HOOKS® COMMAND.

REFERENGCE DESIGNATORS: 36V7IASAISE4-D1
SEVTIABAISE4-02

GUANTITY OF LIKE [TEMS: 2
(TWQ)

FLHETION:
PROVIDE THE "OFEN HOOKS™ COMMAND STIMULI TO CLOSE THWE AFPROPRIATE

CONTACTS IN THE DSCU TO IMPLEMENT THE "CPEN HOOKS' FUNCTION. THE “OPEN
. HOOKS™ SIGNAL IS ROUTED BY THE DSCU TO THE PACL.T AND PACU-2 TO ENABLE THEZ
MOTOAS (ME, M7, ME, AND M%) WHICH IMPLEMENT THE OPENING OF THE STRUCTURAL

LA"'CH’-'S (Hc:ec-rcs 143 F:::-n s:mmﬂun FROM THE 1SS, (oA el Pl P AR

t5-635 - 515
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- FAILURE MODES EFFECTS AMALYSIS (FMEA) = HON-CIL FAILURE MODE
NUMBER: M5-£55-B011- 01

REVISION* ©  FEBO&C, 18576

sﬁanmm NAME: E « DOCKING SYSTEM
CRITICALITY OF THIS

LAU: MCE21-0087-0009
ITEM NAME: PUSH BUTTON SWITCH- FAILURE MODE: 1R3

FAILURE MODE:

FAILS OPEN {MULTIPLE CONTACTE WITHIN DNE SWITCM)

MISSION PHASE:

00 ON-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY

. 104 ATLANTIS

105 ENDEAVOUR

CAUSE:

A} PIEGE PART FAILURE, B) CONTAMINATION, C) VIBRATION, D} MECHANICAL SHOCK, €}
PROCESSING ANOMALY, F} THERMAL STRESS

CRITICALITY 171 DURING INTACT ABORT ONLY? NO
CRMCALITY 1RZ DURING INTACT ABORT ONLY (AVIONRICS ©ONLY)? ND

REDUNDANCY SCREEN &) PASS

CB)NA
-C) PASS
FARLFALL RATIONALE:
A)
=) _
MfA - AT LEASTTHO REMAINING PATHS ARE DETECTABLE IN FLIGHT.
C) _
METHOD OF FAULT DETECTION:
NONE.
MASTEN MEAS. LIST NUMBERS:! NONE

CORRECTING ACTION:
WORKAMDUNDS ARE AVALLABLE TO SEPARATE THE DREITER FROM ISS:
1}HIFM TO DRIVE HOORS OFEN:

2VINITIATION OF PYROROLT SEEARATION:

32) PERFORM EVA TO REMOVE 96 BOLTS FROM THE DOCKING BASE.

WM5-638 - 317
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = NOR-CIL FAILURE MODE
- NUMBER: ME-€55-B011« 01

- FAILURE EFFECTS -

(&) SUBSYSTEM: .
PARTIAL LOSS DF SWITCH CONTROL CAPASILITY FOR THE APDS “OPEN HOOKS"

COMMAND.

{E) INTERFACING SUBSYSTEM{S):
ND EFFECT. LOSS OF COMMAND REDUNDANCY.

{C] MISSION:
NC EFFECT.

(D) CREW, VEMICLE, AND ELEMENT(S):
=IRST FAILURE - NO EFFECT.

{E} FUKCTIDNAL CRMCALITY EFFECTS: '
SHUTTLE MECHANISM CDhTHDL. POSSIELE LOSS OF EF:E‘W OR VEMICLE AFTER FIVE

FAILURES,

1) ONE OF TWO “HOOKS OPEN' SWITCHES FAILS OPEN. NO EFFECT. DEGRADED
COMMAND IMPLEMENTATION REDUNDANCY FOR MANUAL BACK-UP SSPARATION.
2) ASSOCIATED *HOOKS OPEN' SWITCH FAILS OPEN. LOSS OF MANUAL BACK.LP
SEPARATION CAPABILITY, 3) ONE OF TWO ASSOCIATED "UNDOCKING®* SWITCHES FAILS
OFEN. DEGRADED NOMINAL SEFARATION COMMAND IMFLEMENTATION REDUNDANCY.
4) SECOND ASSOQCIATED “UNDOCKING™ SWITCH FAILS DPEN. LOSS OF HOMINAL
SEPARATION CAPABILITY, 5) ONE PYRDBOLT FAILS TO INITIATE. LOSS OF CARPABILITY

TO IMPLEMENT PYROTECHNIC SEPARATION,
DESIGN CRITICALITY {(PRIOR TO OPERATIONAL DOWNKGRADE, DESCRIBED IN F):

{F} RATIOKALE FOR CRITICALTY CATEGORY DOWNGRADE:
ALTHOUGH THE CRIMICALITY REMAINS UNCHANGED AFTER WORKAROUNDS
CONSIDERATION (ALLOWED PER CA 5050107w), THEY ARE PROVIDING A.DDmDMl.L

FAULT TOLERANGE TO THE SYSTEM.

AFTEn THE FOURTH FAILURE. THE CREW WOULD PERFORKM IFM TO DRIVE THE HOOKS
OFEN. ¥ UNABLE TO PERFORM THE iFM (FIFTH FAILURE) THEN IMPLEMENT THE
PYRDOTECHNIC SEPARATION. 1F UNAELE TD PERFORM THE PYROTECHNIC SEPARATION
(SIXTH FAILUAE) THEN PERFORAM EVA TO REMDVE B BOLTE TO CIRCUMVENT THE
WORET CASE "DESIGN CRITICALITY" EFFECT. IF UNASLE TO PERFORM CVA (SEVENTH
FAILURE). POSSIBLE LOSS OF DREWAERICLE DUE TO LOSE DF ALL UNDODKING -

CAFPARILTTY.

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFEECST: DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: HOURS

TIME FROM DETECTION TD COMPLETED CORRECTIVE ACTION: MINUTES
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FAILURE MDDES EFFECTS ANALYSIS (FMEA)} = HOM-CIL FAILUAE MCDE
: HUMAER: M&E55-8011- 01

TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LBSS THAN TIME TO EFFECT?

YES '

RATIONALE FOR TIME TC CORRECTING ACTION VS TIME TO EFFELT:
CREW WOULD HAVE SUFFICIENT TIME TO USE IFM DR PSAFORM EVA

HAZARDS REPQRT NUMBER(S) : OREI 4014

HAZARD DESCRIPTION:
INABILITY TO SEPARATE CREITER AND IS5,

- APPROVALS -

PRODUCT ASSURANCE ENGR = M. NIKOLAYEVA %_
:B. VAXKULIN :

DESIGN ENGINEER

M5-655 - 518



